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discriminated light source type is performed (steps 
S22andS24). 



PROBLEM TO BE SOLVED: To perform white CO p YRIG HT: (C)2000.JPO 
balance control suitable for a light source type by 
exactly discriminating that light source type. 



SOLUTION: When a photographing EV value is 
acquired while pressing a shutter button half (step, 
S10), on the basis of that photographing EV value, 
whether it te low luminance emission or not Is 
discriminated (step S12). In this case, when the low 
luminance emission is discriminated, white balance 
control suitable for stroboscope light is performed 
(step S14). When no low luminance emission is 
discriminated, on the other hand, color information 
for each area, for which a picture is divided Into 
plural areas, is found and on the basis of color 
information for each area, the number of areas 
included in a shade detection frame (frame showing 
the range of color distribution corresponding to the 
shade) is found. Then, it is discriminated on the 
basis of the above mentioned acquired 
photographing EV value and the number of areas 
included in the shade detection area whether the 
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[Claim(s)] 

[Claim 1] The step which detects the intensity level of a photographic subject, and the step which 
divides into two or more area the screen where the photographic subject was picturized, and acquires 
color information for every area, The step which asks for the number of area which sets up the detection 
frame in which the range of the color distribution corresponding to a light source kind is shown at least, 
and goes into said detection frame based on said acquired color information for every area, The 
automatic white balance control approach containing the step which distinguishes a light source kind 
based on the number of area included in said intensity level and detection frame of a photographic 
subject which were detected, and the step which performs white balance control suitable for said 
distinguished light source kind. 

[Claim 2] said color information - the ratio of R in area, G, and B signal - the automatic white balance 
control approach of claim 1 which are R/G and B/G and is the frame with which said detection frame is 
formed by the range of R/G, and the range of B/G. 

[Claim 3] For said detection frame, the number of area which enters within this shade detection limit is 
the automatic white balance control approach of claim 1 that the brightness of the area is as follows 
[ predetermined brightness ], including the shade detection frame in which the range of shady color 
distribution is shown. 

[Claim 4] For said detection frame, the number of area which enters within this blue sky detection limit 
is the automatic white balance control approach of claim 3 that the brightness of the area is a thing more 
than predetermined brightness, including the blue sky detection frame in which the range of color 
distribution of a blue sky is shown. 

[Claim 5] Said light source kind of distinction is the evaluation value of a degree type and shade- 
likeness about the evaluation value of shade-likeness. =F(outdoor-likeness) *F(shade-likeness) *F (blue 
sky) 

However, member cypripedium value-of-a-function F showing outdoor shade-likeness which makes F 
(outdoor-likeness):intensity level a variable (shade-likeness) : Member cypripedium value-of-a-function 
F showing shade-likeness which is the area below predetermined brightness and makes a variable the 
number of area which enters within the shade detection limit (blue sky) : Calculate based on the member 
cypripedium value of a function which is the area more than predetermined brightness and expresses the 
blue sky which makes a variable the number of area which enters within the blue sky detection limit. 
The automatic white balance control approach of claim 4 characterized by distinguishing the outdoor 
shade as the light source when this evaluation value is beyond a predetermined value, and distinguishing 
a day light as the light source at the time of below a predetermined value. 

[Claim 6] The automatic white balance control approach characterized by performing white balance 
control suitable for stroboscope light if the automatic white balance control approach of claim 5 is 
applied, stroboscope luminescence is carried out only when stroboscope luminescence of whether 
stroboscope luminescence is carried out based on the intensity level of said detected photographic 
subject was not distinguished and carried out and it is distinguished and it will be distinguished. 
[Claim 7] For said detection frame, said light source kind is the automatic white balance control 
approach of claim 1 containing a shade detection frame, a fluorescent lamp detection frame, an electric 
bulb detection frame, a blue sky detection frame, arid a beige detection frame including the shade, a 
fluorescent lamp, and an electric bulb. 

[Claim 8] Said light source kind of distinction is the evaluation value of a degree type and shade- 
likeness about the evaluation value of shade-likeness, the evaluation value of fluorescent lamp-likeness, 
and the evaluation value of electric bulb -likeness. =F(outdoor-likeness) *F(shade-likeness) *F (blue sky) 

Evaluation value =Fl(inside-of-a-house-likeness) *F (fluorescent lamp-likeness) of fluorescent lamp- 
likeness 

Evaluation value of electric bulb-likeness =F2(inside-of-a-house-likeness) *F(electric bulb -likeness) *F 
(skin) 

however F (outdoor-likeness) : an intensity level Outdoor shade-likeness made into a variable It is the 
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area below predetermined brightness, member cypripedium value-of-a-fimction Fl(inside-of-a-house- 
likeness): to express - member cypripedium value-of-a-fimction F2(inside-of-a-house-likeness): 
showing fluorescent lamp-likeness which makes an intensity level a variable — member cypripedium 
value-of-a-fimction F(shade-likeness): showing electric bulb-likeness which makes an intensity level a 
variable -- Member cypripedium value-of-a-fimction F showing shade-likeness which makes a variabLe 
the number of area which enters within the shade detection limit (blue sky) : It is the area more than 
predetermined brightness. The number of area which enters within the blue sky detection limit The blue 
sky made into a variable Member cypripedium value-of-a-fiinction F showing fluorescent lamp-likeness 
which makes a variable the number of area which enters within the member cypripedium value-of-a- 
function F(fluorescent lamp-likeness):fluorescent lamp detection limit to express (electric bulb- 
likeness) : Member cypripedium value-of-a-fiinction F showing electric bulb-likeness which makes a 
variable the number of area which enters within the electric bulb detection limit (skin) : Calculate based 
on the member cypripedium value of a function showing flesh-color-likeness which makes a variable the 
number of area which enters within the beige detection limit. The automatic white balance control 
approach of claim 7 characterized by distinguishing the light source kind of the maximum as the light 
source when the maximum of these evaluation values is beyond a predetermined value, and 
distinguishing a day light as the light source at the time of below a predetermined value. 



[Translation done 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the automatic white balance control approach of 
starting the automatic white balance control approach, especially performing proper white balance 
control according to a light source kind. 
[0002] 

[Description of the Prior Art] Conventionally, there are some which calculate the difference signal (R-B) 
of the average of R signal and the average of B signal in the whole screen among the chrominance 
signals of red (R), green (G), and blue (B), control the gain of R signal and B signal so that this 
difference signal (R-B) is set to 0, and controlled the white balance. In the case of this automatic white 
balance control approach, there is a problem of color temperature distribution of a photographic subject 
being uneven, or incorrect-amending a white balance when there are many single colors. 
[0003] On the other hand, according to the intensity level of a photographic subject, the control range of 
the gain of R signal and B signal is restricted, and there are some which were made to perform little 
white balance control of incorrect amendment (JP, 5 -642 19, A). 
[0004] 

[Problem(s) to be Solved by the Invention] However, in white balance control which sets said difference 
signal (R-B) to 0, in the case of the scene from which a difference signal (R-B) is not set to 0, even if it 
restricts the control range of the gain of R signal and B signal according to an intensity level, it cannot 
remain for lessening incorrect amendment and white balance control suitable for the scene cannot be 
performed. 

[0005] This invention was made in view of such a situation, and can distinguish a light source kind 
exactly, and it aims at offering the automatic white balance control approach that white balance control 
suitable for the distinguished light source kind can be performed. 
[0006] 

[Means for Solving the Problem] In order to attain said purpose, the automatic white balance control 
approach concerning this application claim 1 The step which detects the intensity level of a 
photographic subject, and the step which divides into two or more area the screen where the 
photographic subject was picturized, and acquires color information for every area, The step which asks 
for the number of area which sets up the detection frame in which the range of the color distribution 
corresponding to a light source kind is shown at least, and goes into said detection frame based on said 
acquired color information for every area, It is characterized by including the step which distinguishes a 
light source kind based on the number of area included in said intensity level and detection frame of a 
photographic subject which were detected, and the step which performs white balance control suitable 
for said distinguished light source kind. 

[0007] That is, a light source kind is distinguished based on the intensity level of a photographic subject, 
and the number of the area by which screen separation was carried out included in the detection frame in 
which the range of the color distribution corresponding to a light source kind is shown. Distinction of a 
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light source kind performs white balance control suitable for the light source kind. White balance control 
suitable for a light source kind can be performed by setting it as the gain which set up the gain of R, G, 
and B signal beforehand according to the light source kind. 

[0008] said color information is shown in this application claim 2 — as — the ratio of R in area, G, and B 
signal — it is R/G and B/G and said detection frame is a frame formed by the range of R/G, and the 
range of B/G. The number of the area where the number of area which enters within the shade detection 
limit including the shade detection frame and blue sky detection frame in which the shade and the range 
of color distribution of a blue sky are shown is as follows [ brightness predetermined in the brightness of 
the area ] in as shown in this application claims 3 and 4, and said detection frame enters within the blue 
sky detection limit is a thing more than brightness predetermined in the brightness of the area. This has 
distinguished whether a high color temperature scene is also blue in one blue in the shade and the sky. 
[0009] As shown in this application claim 5, said light source kind of distinction is the evaluation value 
of a degree type and shade-likeness about the evaluation value of shade-likeness. =F(outdoor-likeness) 
*F(shade-likeness) *F (blue sky) 

However, member cypripedium value-of-a-function F showing outdoor shade-likeness which makes F 
(outdoor-likeness):intensity level a variable (shade-likeness) : Member cypripedium value-of-a-function 
F showing shade-likeness which is the area below predetermined brightness and makes a variable the 
number of area which enters within the shade detection limit (blue sky) : Calculate based on the member 
cypripedium value of a function which is the area more than predetermined brightness and expresses the 
blue sky which makes a variable the number of area which enters within the blue sky detection limit. It 
is characterized by distinguishing the outdoor shade as the light source, when this evaluation value is 
beyond a predetermined value, and distinguishing a day light as the light source at the time of below a 
predetermined value. In addition, F (blue sky) takes the value which acts in the direction which lowers 
the evaluation value of shade-likeness. 

[0010] Moreover, if the automatic white balance control approach of claim 5 is applied, stroboscope 
luminescence is carried out, only when stroboscope luminescence of whether stroboscope luminescence 
is carried out based on the intensity level of said detected photographic subject was hot distinguished 
and carried out and it is distinguished, as shown in this application claim 6 and it will be distinguished, it 
is characterized by performing white balance control suitable for stroboscope light. 
[001 1] As said light source kind is shown in this application claim 7, said detection frame is 
characterized by including a shade detection frame, a fluorescent lamp detection frame, an electric bulb 
detection frame, a blue sky detection frame, and a beige detection frame including the shade, the 
fluorescent lamp, and the electric bulb. Furthermore, said light source kind of distinction is the 
evaluation value of a degree type and shade-likeness about the evaluation value of shade-likeness, the 
evaluation value of fluorescent lamp-likeness, and the evaluation value of electric bulb-likeness, as 
shown in this application claim 8. =F(outdoor-likeness) *F(shade-likeness) *F (blue sky) 
Evaluation value =Fl(inside-of-a-house-likeness) *F (fluorescent lamp-likeness) of fluorescent lamp- 
likeness 

Evaluation value of electric bulb-likeness =F2(inside-of-a-house-likeness) *F(electric bulb-likeness) *F 
(skin) 

however F (outdoor-likeness) : an intensity level Outdoor shade-likeness made into a variable It is the 
area below predetermined brightness, member cypripedium value-of-a-function Fl(inside-of-a-house^ 
likeness): to express — member cypripedium value-of-a-function F2(inside-of-a-house-likeness): 
showing fluorescent lamp-likeness which makes an intensity level a variable — member cypripedium 
value-of-a-function F(shade-likeness): showing electric bulb-likeness which makes an intensity level a 
variable — Member cypripedium value-of-a-function F showing shade-likeness which makes a variable 
the number of area which enters within the shade detection limit (blue sky) : It is the area more than 
predetermined brightness. The number of area which enters within the blue sky detection limit The blue 
sky made into a variable Member cypripedium value-of-a-function F showing fluorescent lamp-likeness 
which makes a variable the number of area which enters within the member cypripedium value-of-a- 
function F(fluorescent lamp-likeness):fluorescent lamp detection limit to express (electric bulb- 
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likeness) : Member cypripedium value-of-a-function F showing electric bulb-likeness which makes a 
variable the number of area which enters within the electric bulb detection limit (skin) : Calculate based 
on the member cypripedium value of a function showing flesh-color-likeness which makes a variable the 
number of area which enters within the beige detection limit. It is characterized by distinguishing the 
light source kind of the maximum as the light source, when the maximum of these evaluation values is 
beyond a predetermined value, and distinguishing a day light as the light source at the time of below a 
predetermined value. 
[0012] 

[Embodiment of the Invention] It explains in full detail about the gestalt of desirable operation of the 
automatic white balance control approach which starts this invention according to an accompanying 
drawing below. Drawing 1 is the block diagram showing the gestalt of operation of the digital camera 
with which the automatic white balance control approach concerning this invention was applied. 
[0013] The photographic subject image by which image formation was carried out to the light-receiving 
side of a solid state image sensor (CCD) 14 through the taking lens 10 and the diaphragm 12 is changed 
into the signal charge of the amount according to the amount of incident light of light by each sensor. 
Thus, the accumulated signal charge is read to a shift register by the lead gate pulse added from the CCD 
drive circuit 16, and is read one by one by the register transfer pulse as a voltage signal according to a 
signal charge. In addition, this CCD 14 can sweep out the accumulated signal charge by the shutter gate 
pulse, and has the so-called electronic shutter ability which controls the storage time (shutter speed) of a 
charge by this. 

[0014] The voltage signal read from CCD 14 one by one is applied to the correlation duplex sampling 
circuit (CDS circuit) 18, and the sampling hold of R for every pixel, G, and the B signal is carried out, 
and it is applied to A/D converter 20 here. A/D converter 20 changes and outputs R and G which are 
added one by one, and B signal from the CDS circuit 18 to 10 bits (0-1023) digital R, G, and B signal. In 
addition, the CCD drive circuit 16, the CDS circuit 18, and A/D converter 20 synchronize with the 
timing signal added from the timing generating circuit 22, and are driven. 

[0015] R and G which were outputted from said A/D converter 18, and B signal are once stored in 
memory 24, and R and G which were stored in memory 24, and B signal are added to the digital digital 
disposal circuit 26 after that. The digital digital disposal circuit 26 consists of the synchronization circuit 
28, the white balance equalization circuit 30, a gamma correction circuit 32, a YC signal creation circuit, 
and memory 36. 

[0016] the dot order with which the synchronization circuit 28 was read from memory 24 - the 
following R, G, and B signal are changed into a coincidence type, and R, G, and B signal are outputted 
to coincidence in the white balance equalization circuit 30. The white balance equalization circuit 30 
consists of multipliers 30R, 30G, and 30B for fluctuating the digital value of R, G, and B signal, 
respectively, and R, G, and B signal are added to Multipliers 30R, 30G, and 30B, respectively, a. 
multiplier - 30 - R - 30 - G - 30 - B -- others - an input - **** - a central processing unit (CPU) ~ 
38 - from - a white balance - control — carrying out - a sake - gain — a value - Rg - Gg -- Bg — 
adding - having — **** — a multiplier - 30 — R - 30 - G — 30 — B — respectively - two — inputs — 
multiplication — carrying out - this — multiplication - a white balance — adjustment - carrying out — 
having had - R - ' - G - ' - B - 1 - a signal - the gamma correction circuit 32 - outputting . In 
addition, about the detail of the gain values Rg, Gg, and Bg applied to the white balance equalization 
circuit 30 from CPU38, it mentions later. 

[0017] a gamma correction - a circuit — 32 - a white balance - adjustment - carrying out - having had 
- R ' -- G -- * ~ B - ' -- a signal — a request - gamma - a property - becoming - as - input-output 
behavioral characteristics - changing - moreover - ten - a bit - a signal - eight - a bit ~ it is -- a 
signal - becoming - as - changing - YC signal creation circuit 34 - outputting . YC signal creation 
circuit 34 creates a luminance signal Y and the chroma signals Cr and Cb from R and G by which the 
gamma correction was carried out, and B signal. These luminance signal Y and chroma signals Cr and 
Cb (YC signal) are stored in memory 36. 

[0018] After YC signal stored in memory 36 at the time of photography is compressed into a 
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predetermined format by the compression circuit which is not illustrated, it is recorded on record media, 
such as a memory card. CPU38 controls an automatic focus, automatic exposure control, an automatic 
white balance, etc. while carrying out generalization control of each circuit based on the input from the 
camera control unit 40 containing a shutter carbon button etc. This automatic focus control is the 
contrast AF to which a taking lens 10 is moved so that the high frequency component of for example, G 
signal may become max, and it moves a taking lens 10 to a focus location through a mechanical 
component 42 so that the high frequency component of G signal may become max at the time of the 
half-push of a shutter carbon button. 

[0019] Moreover, automatic exposure control asks for photographic subject brightness (photography 
EV) based on the addition value which integrated R, G, and B signal of one frame. While extracting 
based on this photography EV, determining a value and shutter speed, extracting diaphragm 12 and 
driving through a mechanical component 44 The storage time of a charge is controlled by the electronic 
shutter to become the determined shutter speed, R, G, and B signal of one frame are acquired again, and 
it asks for Photography EV again. At the time of the half-push of a shutter carbon button, the above- 
mentioned photometry actuation is repeated two or more times, it asks for the exact photography EV, 
and, finally the drawing value and shutter speed at the time of photography are determined based on this 
photography EV. And the storage time of a charge is controlled by the electronic shutter to become said 
shutter speed which was finally determined and which extracted extracting and becoming a value, 
extracted through the mechanical component 44, and drove and determined 12 at the time of all push of 
a shutter carbon button. 

[0020] Next, the white balance control approach is explained. This digital camera has a stroboscope 46 
and has the low brightness automatic luminescence mode in which a stroboscope 46 is made to emit 
light automatically at the time of low brightness, the compulsive luminescence mode in which a 
stroboscope 46 is made to emit light irrespective of photographic subject brightness, the luminescence 
prohibition mode in which luminescence of a stroboscope 46 is forbidden by operating the stroboscope 
key which is not illustrated. And it is made to perform white balance control according to these modes. 
[0021] First, the white balance control in the case of low brightness automatic luminescence mode is 
explained, referring to the flow chart of drawing 2 . In this case, if a photography exposure value is 
acquired at the time of the half-push of a shutter carbon button (step S10), it will distinguish whether 
low brightness luminescence is carried out based on that photography exposure value (step SI 2). Here, 
when a photography exposure value is below a predetermined value (10EV), it will distinguish, if low 
brightness luminescence is carried out, and white balance control suitable for stroboscope light is 
performed (step SI 4). That is, the white balance gain values Rg, Gg, and Bg for performing a good 
white balance to stroboscope light are prepared beforehand, and these gain values Rg, Gg, and Bg are 
applied to the white balance equalization circuit 30. 

[0022] if low brightness luminescence is not carried out and it will be distinguished on the other hand — 
a full screen — two or more area (64x64) - dividing - every area - the average addition value according 
to color of R, G, and B signal - asking — the ratio of the addition value of R signal, and the addition 
value of G signal — the ratio of R/G and the addition value of B signal, and the addition value of G 
signal — B/G is calculated (step SI 6). In addition, the average addition value of R for every area, G, and 
B signal is computed by the counting circuit 48 of drawing 1 , and is applied to CPU38. Moreover, 
between the counting circuit 48 and CPU38, Multipliers 50R, 50G, and 50B are formed, and the 
adjustment gain value for adjusting the variation in a device is applied to Multipliers 50R, 50G, and 
SOB. 

[0023] Next, shade-likeness is detected (step SI 8). Detection of this shade-likeness is performed by 

calculating the evaluation value of shade-likeness shown below. 

[0024] 

[Equation 1] Evaluation value of shade-likeness =F(outdoor-likeness) *F(shade-likeness) *F (blue sky) 
In the above-mentioned formula, F (outdoor-likeness) is the member cypripedium value of a function 
showing outdoor shade-likeness which makes a photography exposure value a variable as shown in 
drawing 5 . Moreover, F (blue sky) is the area more than predetermined brightness, as shown in drawing 
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8 , and F (shade-likeness) is the area below predetermined brightness, as shown in drawing 7 R> 7, it is 
the member cypripedium value of a function showing shade-likeness which makes a variable the number 
of area which enters within the shade detection limit, and is the member cypripedium value of a functiion 
showing the blue sky which makes a variable the number of area which enters within the blue sky 
detection limit. 

[0025] Here, the brightness (exposure value Evi) of each area is a degree type and [0026]. 
[Equation 2] Evi=Ev+log2(Gi/45) 

However, Ev: photography exposure value Gi: Calculate based on the average addition value of G of 
each area. In addition, 45 in the above-mentioned formula is a proper value in the inside of the value 
after A/D conversion. 

[0027] Moreover, a shade detection frame, a blue sky detection frame, etc. are frames with which it was 
expressed on the graph which makes an axis of abscissa R/G as shown in drawing 4 , and makes an axis 
of ordinate B/G, and specify the range of color distribution, such as a light source kind, for every 
detection frame. Now, the exposure value Evi of the area for which it asked by [several 2] type is 12 or 
less area, and R/G calculated for every area and B/G ask for the number of area included in the shade 
detection frame on drawing 4 , and calculate the value of said F (shade-likeness) from the member 
cypripedium function shown in drawing 7 based on the number. Similarly, the exposure value Evi of 
area is the area exceeding 12.5, and R/G calculated for every area and B/G ask for the number of area 
included in the blue sky detection frame on drawing 4 , and calculate the value of F (blue sky) from the 
member cypripedium function shown in drawing 8 based on the number. In addition, it takes the value 
which acts in the direction which lowers the evaluation value of shade-likeness, so that F (blue sky) has 
much number of area included in a blue sky detection frame. 

[0028] At step S18 of drawing 2 , each member cypripedium value of a function of F (outdoor-likeness), 
and F (shade-likeness) and F (blue sky) is integrated, and the evaluation value of shade-likeness is 
calculated. And at step S20, the evaluation value of shade-likeness for which it asked at the above- 
mentioned step SI 8 distinguishes whether it is beyond a predetermined reference value (the gestalt of 
this operation 0.47), it distinguishes that it is the outdoor shade when the evaluation value of shade- 
likeness is 0.47 or more, and white balance control suitable for the outdoor shade is performed (step 
S22). 

[0029] On the other hand, the evaluation value of shade-likeness distinguishes from a day light (fine) to 
the case of less than 0.47, and carries out white balance control suitable for a day light to it (step S24) . In 
addition, the white balance gain values Rg, Gg, and Bg for performing a good white balance to the shade 
or a day light are prepared beforehand, and white balance control suitable for the shade or a day light is 
performed by applying these gain values Rg, Gg, and Bg to the white balance equalization circuit 30. 
[0030] Next, the white balance control in the case of luminescence prohibition mode is explained, 
referring to the flow chart of drawing 3 . In this case, while acquiring a photography exposure value at 
the time of the half-push of a shutter carbon button (step S30), R/G for every area by which the full 
screen was divided into 64x64 like step S16 of drawing 2 R> 2, and B/G are calculated (step S32). 
[003 1] Next, it is the evaluation value of fluorescent lamp (daylight color, daytime white, white)- 
likeness and the evaluation value of tungsten filament lamp-likeness other than the evaluation value of 
shade-likeness mentioned above A degree type and [0032] 

[Equation 3] Evaluation value =Fl(inside-of-a-house-likeness) *F (daylight color fluorescent lamp- . 

likeness) of daylight color-likeness 

[0033] 

[Equation 4] Evaluation value =Fl(inside-of-a-house-likeness) *F (daytime white fluorescent lamp- 
likeness) of daytime white-likeness 
[0034] 

[Equation 5] Evaluation value of white-likeness =Fl(inside-of-a-house-likeness) *F (white fluorescent 

lamp-likeness) 

[0035] 

[Equation 6] Evaluation value of electric bulb-likeness =F2(inside-of-a-house-likeness) *F(electric bulb- 
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likeness) *F (skin) 

It is alike, and bases and computes. Here, Fl (inside-of-a-house-likeness) in [several 3] type thru/or 
[several 5] type is the member cypripedium value of a function showing inside-of-a-house (fluorescent 
lamp)-likeness which makes a photography exposure value a variable, as shown in drawing 6 , and F2 
(inside-of-a-house-likeness) in [several 6] type is the member cypripedium value of a function showiag 
inside-of-a-house (tungsten filament lamp)-likeness which makes a variable a photography exposure 
value (numeric value in a parenthesis) as shown in drawing 6 . 

[0036] Moreover, F (daylight color fluorescent lamp-likeness), F (daytime white fluorescent lamp- 
likeness), F (white fluorescent lamp-likeness), and F (electric bulb-likeness) in [several 3] type thru/or 
[several 6] type are the member cypripedium value of a function showing the fluorescent lamp and 
electric bulb-likeness which shows drawing 9 which makes a variable the daylight color detection frame 
shown in drawing 4 , respectively, a daytime white detection frame, a white detection frame, and the 
number of area that enters within the tungsten filament lamp detection limit. 

[0037] Furthermore, F (skin) in [several 6] type is the member cypripedium value of a function showing 
the flesh color which shows drawing 10 which makes a variable the number of area which enters within 
the beige detection limit shown in drawing 4 R> 4. In addition, it acts so that the evaluation value of 
electric bulb-likeness may be lowered, as the number of area of F (skin) of a beige detection within the 
limit increases. This is a scene with flesh color and is because redness will fly, it will become whitish 
and a complexion will worsen, if the white balance control to a tungsten filament lamp color is applied 
strongly. 

[0038] Now, if the evaluation value (refer to [several 1] type) of shade-likeness and the evaluation value 
of daylight color-likeness, the evaluation value of daytime white-likeness, the evaluation value of white- 
likeness, and the evaluation value of electric bulb-likeness are computed, the maximum of these five 
evaluation values will distinguish whether it is 0.47 or more (step S36 of drawing 3 ). And when 
maximum is 0.47 or more, white balance control suitable for the self-luminous color of the evaluation 
value which takes the maximum is performed (step S3 8). 

[0039] On the other hand, maximum distinguishes from a day light to the case of less than 0.47, and 
carries out white balance control suitable for a day light to it (step S40). Here, the white balance gain 
values Rg, Gg, and Bg for performing a good white balance to each self-luminous color are prepared 
beforehand, and white balance control suitable for each self-luminous color of the shade, a daylight 
color fluorescent lamp, a daytime white fluorescent lamp, a white fluorescent lamp, a tungsten filament 
lamp, and a day light is performed by applying these gain values Rg, Gg, and Bg to the white balance 
equalization circuit 30. 

[0040] namely, - beforehand - setting up - having had - gain - a value - Rg - Gg - Bg - amending 

- a signal - R ~ G — B - ** — carrying out - if - said - a white balance - an equalization circuit — 30 

- amendment - a result - R -- ' -- G - ' --B - ' - ** - carrying out - if - R, G, and B - ' - a degree 
type and [0041] 

[Equation 7] It is expressed by R -RgxRG-GgxGB 1 =BgxB. 

[0042] Moreover, you may make it change a gain value according to the degree (evaluation value) of a 

scene, as shown in a degree type. 

[0043] 

[Equation 8] R' - = {(Rg-1) x evaluation value +1 } xRG- {(Gg-1) x evaluation value +1 } xGB' = 
{(Bg-1) x evaluation value +1 } xB - the gain values Rg, Gg, and Bg of the light source classification set 
up still more nearly beforehand are experientially set up in the about 0.9 to 1.5 range. Moreover, the 
continuity of a scene is maintained when changing the above-mentioned gain value according to an 
evaluation value. 

[0044] Moreover, although the evaluation value for light source kind detection was computed based on 
[several 1] type, and [several 3] type thru/or [several 6] type, you may make it compute by adding the 
element (other member cypripedium functions) of further others with the gestalt of this operation. 
Furthermore, a light source kind may not be limited to the gestalt of this operation, for example, one 
kind or two kinds are sufficient as a fluorescent lamp. 
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[0045] 

[Effect of the Invention] As explained above, according to this invention, a light source kind can be 
distinguished exactly, and good white balance control which was suitable for the light source kind by 
this can be performed. 



[Translation done.] 
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